Abstract. Zhao established a curious harmonic congruence for prime p > 3:
In this note the authors extend it to the following congruence for any prime p > 3 and positive integer n ≤ p − 2:
Other improvements on congruences of harmonic sums are also obtained.
Introduction
Bernoulli numbers B k (k = 0, 1, 2, ...) is defined by the series 
for any prime p > 3.
Recently, Chungang Ji [1] gave a simple proof of the above congruence. Inspired by their work, we derive the following congruence.
Main Theorem. Let p > 3 be a prime, n ≤ p − 2 a positive integer, Lemma 2 (cf. [2] , [3] , [4] or [5] ). Let p be an odd prime> 3 and let r be a positive integer, r ≤ p − 3. Then
Proof. If n = 1, the congruence is obvious by Lemma 2. We assume that the formula holds when the number of variables is less than n. Then by induction
From Lemma 1, Lemma 2 and the above assumption, we have
If r is odd, then,
and if r is even, we can similarly derive that
The proof of Lemma 3 is complete by induction.
The proof of the Main Theorem
Since n ≤ p − 2, it is easy to see that
.
and hence
Using this method step by step and denoting
From Lemma 3,
we have
We have completed the proof of the Main Theorem.
Corollary (Zhao) . For any prime p > 3,
Remark. for any positive integers n and α with nα ≤ p − 3, since the sum is over ordered l i ' s.
